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Our invention relates fo compositions, for:-use - 
in taking dental impressions, and is directed-par-, 
ticulaïly .to-comppsitions which.are character- 
ized.by the-dimensiont stability-.of the finished  
impression.. 5 
Dental:mpressioncomIositions developed and 
used her_etofore bave ir»general been- of-two types 
namely;- p!asters;-gums - or. waxes- which -set up -ol,-. 
harden-o:form.a-rigd,-stff ,or inflexible body; 
and-compositions confainiñg- algiñates--or, resins 10 
whieh form relatively sof-ter, andmore flexible im-- 
pressions:-- Plaster-s gums and waxes .are unsatis- 
fctory--because ,the:--impression. is-.-îrequently . 
broken .or-tistor-ted-,o: being remeved from the 
patient's mouth.paticuarly when eeth are pres- 15 
ent- or -there .areany. under¢ut or-,rounded- sur- 
faces, beneath -which :.the :.composition- extends.. 
Moreever when.plaster, beaks or cumbles,.par- 
ticles.of thaplaster may fa11 info the patiënt's. 
throat.causing serious discomfort or inj ury. Gums .20 
and .waxes .are further:objectionable because they. 
must be introduced- inta the :patient's mouçh 
a heated..condition,and:.often:must_.be cooleCl by. 
the use of a stream of wateror by employing a 
water-cooled impression tray. 25 
Those.compositions which produce a more fiexi, 
ble..or resilient-impression have the advantage. 
of greatev accuracy and ease of-removal. Ho.w- 
ever,:they.havealways contai]ed water or volatile 
solvents-whichevaporateas the composition:sers..30 
and after the impression is removed,from-,-the,. 
mouth.-- They therefore.shrink or become: distort: 
ed ,on standing, with the result,that.,it is.neces-. 
sary to pour. the plaster or. stoneuseà in- makiñg. 
the model promptly after the impression is.taken.. 35 
Attempts. have,been made to overcome, such 
dimensional changes by coating the impression. 
with off or a sealing mater.lai but such .steps are.. 
troublesome, are hot always .effective, and,theY 
frequently cause the loss of detail. The use. of 40 
solvents is als objectionable because, they must. 
be largely, evaporated .whi!e the composition !s,in  
the patient's ,mouth. Moreover the surfaces ,of. 
the gums and mouth engaged by the composition. 
are very sensitive.and are often.tender wheea. 45 
a great majority of the solvents or iiquids usable. 
with 2ms and resins,.pr0duce a severe burning, 
sensation when. brought into contact with ._such 
tissues ,and-theref0re cannot be, employed-in 
dental impression materials. 5O 
Many of-,the plastic dental impression comr 
poundshave other objectionablepreperties« : Thus 
the alginates-will hOt adhere.to most surfaces-and - 
therefore require a special perforated impression: 

2 
tray.:- MoreoFev», the4ray,-,or- impressi0n,.cannot.. 
be.bul,t up.or: exfendevi, th:»wax or. othërmate 
riais as .is::frequn-flFdesiale,..- Othe-.impres-. 
sion=.compositions-areeten so.stiff,*at'.they,causc-. 
distor-tiOn .:of-.:the- surfaces« ,they ,engage,. ov  they- 
areso flexible and goût, that they«do::no, support 
theplaseeo - stone used in 4oming the.-model 
so .-thà,t- disMvçions, ,a :odUced, during.:-.the 
casg-9paion«: 
In:,accordanee.-wih eut 4nvetion:thes e..eb j ec- 
tiensç,to ,composiie.f-:the,-pior art.açe over- 
come-and.'mateAa:ls.,ae pmwided=.for pxroducing. 
dentlmressio,pesing, the.,desird.resilien 
cy and-flexibi,litF bu,ha,vng, the,requisite body.to. 
in're the.-grefest aoeuracy4n thë,-finlshed im- 
pression and-.resul,t models.:.; At£he same rime, 
th-pressions :ae chaaeized-by substantial, 
ly permnent: mensional:stbilïty. withu 
so%i, o -the.-use-of-seling. maeria:ls »er:: coat- 
ing «.compounds fo :perving-.the--impression.. 
ese advantages are preferably atti.ned by em- 
ploying-¢esinous, comounds incombinaon :with 
a.nen-volafleç..plasticizer with. or witeut a . 
solvating -,agent..,wh¢h:convets the, res:into  
gelliEe .bedF =underbthé,,conditio, of= use  The 
reutçingïPressioAs ïoun.: eet=isdimen, 
sioal,stsbRïty ovel» log:peçiodsof ,rime: and..does 
noç---ueg 9 ..shçinka, ge, Jor.- distortion - on: long. 
standi.ng.z 
One-.of- the- objec:::of .the.,pçesent invention. 
to-pevide a nevel.4ype=of "Coin, position :for..se- in 
tak-i-ng- dentaç impessies,  
Anether/ebect,of-the.invenien :is to provide 
denalimpression--composition-hch . . is. charac- 
oerzd-»by :.its* -flexil.i@  nd,:aSting.dimensional 
A.fzrter:bject of  thepesent imention,is fo 
overce.- the ,..obj:eomable, shrinkage, and de- 
formen  of  motdin,,compositions  hëretofere 
use in-akDg- dp-tadmprsens - 
A -Prticl obj'ect ofthe invention is fo pro- 
vid:a -novel-ye_of. mçrsea-,materiaP embodF- 
ing- - a .Tesineus -,substance.: and- -a non-volatile 
plasticzer with or without a solvating agent.. 
Thèse an.d other «objecfs« and,-featur-, of--the 
presnt invênien-witl apear .frpm%he ollowing.. 
d¢Apion thereQçin.hlh reference is,madeo  
typiçal compesieas- and - methds of procedre.  
for:--fhe, prpoe, efç-inieating-..the nature-of our.- 
iventie but: wêu inêndig:to,limi o m. n 
venion. 
In-genealç ( dentat--,impression- ma teAas :, em 
bödFi, o. veniena:pr odffced«by, ,mxin..a 
drF«-wdered resi,ncontaii.g mriaL 
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liquid plasticizing agent ai the rime the inïpres- 
sion is tobe taken. The resin-containing mate- 
rial may include fillers, pigments or other dry 
ingredients whereas the liquid plasticizer may be 
mixed with other liquid constituents such as ac- 
celerators, buffing agents, flavoring substances or 
the like. 
The prefered type of resinous material used 
in forming impression compositions for use in 
dentistry embodies a vinyl resin and particularly 
copolymers of vinyl chlorideacetate in which 
the vinyl chloride predominates. The most 
satisfactory impression composition we bave em- 
ployed are those copolymers containing from 
80 fo 93% of vinyl chloride, and from 7 fo 20% 
of vinyl acetate. In particular the copolymer 
containing approximately 90% vinyl chloride 
and 10% vinyl acetate is used fo produce a flex- 
ible impression material that has stflïicient body 
fo sustain the plaster or stone used in forming 
a model. When the amount of vinyl chloride 
in the copolymer is less than 90% the composi- 
tion is generally softer and more sticky whereas 
with higher percentages of vinyl chloride in the 
copolymer if is usually preferable fo use an 
celerator in order fo cause the resin fo assume 
the desired gel-like condition within the rime 
permissible for taking a dental impression. 
The resins described may be used in substan- 
tially pure state and in finely powdered condi- 
tion. However, for greater economy, body and 
smoothness we prefer fo employ up to 50% by 
weight of an inert filler in the powdered prod- 
uct. Typical of such ï-fllers are zinc oxide, talc, 
powdered limestone or the like. If is usual a]so 
fo add a pigment, such as cadmium selenide, fo 
the mixture since the imparts the conventional 
pink color fo the impression material. Similar- 
ly, a flavoring agent such as off of peppermint 
may be added fo the dry powder or mixed with 
the liquid plasticizer fo give the composition a 
pleasing faste. 
The plasticizer or solvating agent employed 
must be chosen so as fo be non-toxic and non- 
fl-ritating to the surfaces engaged by the com- 
position. Moreover, by using those plastîcizers 
which are non-volatile, the dimensîonal stabil- 
ity of the flnished impression is maintained 
without danger of shrinkage due to evaporation 
or drying out of the impression on long stand- 
ing. The number of such plasticizers which may 
be employed is actually very limited because of 
the irritation and burning sensation produced 
by most of the esters commonly used as plas- 
ticizers and other compounds which posses 
plasticizing properties. We have round that the 
dialiphatic esters of phthalic acid, and particu- 
larly those esters in which the total carbon con- 
tent of the ester group is ai least 6, bave the 
necessary plasficizing properties and yet are not 
irritating fo the tender surfaces and tissues they 
engage. They also blend well with buffing 
agents such as mineral and vegetable oil and 
other compounds that might be used as in- 
hibitors. 
Dinormal propyl phthalate is the preferred 
ester fo employ since this compound produces 
substantially no irritation and is an excellent 
plastiizer for the vinyl chlorideacetate copoly- 
mer. However di-allyl phthalate is ust as satis- 
factory as dinormal propyl phthalate and has 
the same advantages. Di-isopropy, di-isobutyl, 
di n-butyl and dioctyl phthalate are also satis- 
factory but require an accelerator to set up into 
the desired final state. Similarly other plasti- 

4 
cîzing agents may be employed provided they 
do not produce excessive irritation, are non- 
toxic, and form a suitable gel. For example, 
various mixed esters may be employed such as 
5 allyl, n-propyl phthalate and ethyl, butyl phthal- 
are. Mixtures of the di-aliphatic esters may 
be used such as mixtures containing di-allyl 
phthalate and di-normal propyl phthalate. 
By employing accelerators in combination 
10 with the plasticizer itis possible fo u_se resinous 
materials which would otherwise be unsuitable 
because of the slow action of the plasticizer in 
converting the resin into a gel-like composi- 
tion. Similarly plasticizers which have little or 
15 relatively slow action on a particular resin may 
be employed when used in combination with 
a suitable accelerator. The accelerators, like 
the plasticizers, must be non-toxic and non- 
irritating to the tissues. Among the most suit- 
20 able accelerators that we have used are the 
esters of aliphatic acids, particularly the esters 
of acetic acid, although ketones and chlorinated 
hy0a'ocarbons, ethers and other organic com- 
pounds may be employed by themselves or in 
25 combination with the esters of aliphatic acids. 
One of the best accelerators we bave used is 
butyl acetate, but we bave also employed ethyl 
acetate, propyl acetate, isopropyl acetate, amyl 
acetate and isoamyl acetate. Among the ke- 
30 tones which may be used are diacetone alcohol, 
di-ethyl ketone, and methyl amyl ketone. 
Among the ethers which may be used are 
methyl, ethyl or butyl ethers of ethylene glycol. 
As chlorinated hydrocarbons we bave used car- 
35 bon tetrachloride and trichlorethylene. The 
amount of accelerator used varies considerably 
depending on the type of resin, the type of plas- 
ticizer, the type of accelerator and the degree of 
stiffness or body of the impression deslred. 
40 Ordinarily the amount of accelerator varies 
ïrom zero up to about 20% by weight of the 
liquid used in forming the impression compo- 
sition. The amount of accelerator may be de- 
creased or eliminated altogether if the liquid 
45 used is warmed slightly. 
When using accelerators and even when using 
many of the plasticizers described, it is offert 
desirable fo use a diluent or buffering agent such 
as mineral or vegetable oils. These agents in 
5O general bave a soothing effect which decreases 
irritation and permits the use of higher 
centrations or different types of the accelerator 
and plasticizer. The amount of such buffering 
agent employed may vary from zero to 30% by 
55 weight of the liquid used in forming the impres- 
sion material. 
In normal dental practice, if is usuatly most 
practical fo allow about one minute for the mix- 
ing of the liquid with the resin containing powder, 
60 one minute for applying the composition to the 
dental tray and three minutes for the compo- 
sition fo set up into a suitable stable condition 
in the patient's mouth. When the composition 
is fo set within this rime limit, if is usual fo 
65 
employ approximately 25 equal parts by weight 
of the dry powder resin-containing material fo 
from about 18 fo 75 parts of the liquid materil. 
The amount of liquid used may be varied con- 
70 siderably depending on the type of resin and 
plasticizer used and the consistency of the im- 
pression material desired. In a typical case 
when using 28 grains of resin powder, the amount 
of liquid plasticizer varies from about 18 fo 75 
75 grains. 
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A preferred composition in which no acceler- 
ator or buffering agent is used is as follows: 
21 parts by weight of a copolymer of vinyl-chlo- 
ride-acetate containing 90% vinyl chloride. 
7 parts by weight zinc oxide. 
30 parts by weight dinormal propyl phthalate. 
If desired from 1 to 5 parts of an accelerator 
such as butyl acetate may be added to the plasti- 
cizer. 
The dry materials consisting of the resin and 
the filler (with any pigment employed) are mixed 
together in a finely ground or Pulverized form. 
When the impression is to be taken the liquid 
plasticizer and powder are mixed so as to form 
a smooth, relatively stiff paste. The paste does 
hOt set up at once and may be allowed to stand 
quite some rime without setting, so that the 
dentist need hOt rush and may even stop to 
answer the telephone or attend to other brief 
duties. Thereafter, the composition may be ap- 
plied to any conventional impression tray and 
then inserted into the patient's mouth and 
Pressed into place. As the heat of the human 
body raises the composition to the temperature 
of a patient's mouth, the action of the plasticizer 
is apparently speeded up and the composition is 
converted into a somewhat stiff, gel-like, elastic 
body which faithfully conforms to the contours 
and crevices of the surfaces of the teeth and 
tissues engaged. Within three minutes after 
being applied, the impression may be removed 
and it is then ready to receive the plaster or 
stone used in forming the model. However it 
is hOt necessary to pour the model at once since 
it may be poured at any rime, and even as long 
as a month or more after after the original im- 
pression was taken. Repeated castings may be 
marie from the same impression. Partial den- 
tures made to fit one model will fit another model 
made from the same impression. It is also found 
that partial dentures marie to fit one model will 
fit other models made from different impressions 
of the same mouth. This has never been possible 
heretofore because of the shrinkage or distor- 
tortion resulting from evaporation of solvent 
or dimensional instability of the impression dur- 
ing the casting operation. Moreover, it is hot 
necessary to apply oil or sealing material to the 
impression in order to preserve it against shrink- 
age. The steps required in producing and using 
the impression are therefore simplified whereas 
the greatest accuracy of the impression is as- 
sured. 
Iustead of using the specific composition re- 
ferred to above the following composition may 
be used: 
18 parts by weight of vinyl chloride-acetate con- 
taining 90% vinyl chloride. 
10 parts by weight of zinc oxide. 
22 parts by weight of di-butyl phthalate. 
2 parts by weight of butyl acetate. 
Another alternative composition for the liquid 
constituents is as follows: 
20 parts by weight of ethyl butyl phthalate. 
4 parts by weight of butyl acetate. 
A further example of a liquid mixture which 
may be used is as follows: 
20 palWS by weight of diallyl phtlalate. 
4 parts by weight of mineral oil (Nujol). 

Any of the foregoing liquid mixtures may be 
used with any of the copolymers of vinyl chlo- 
ride-acetate containing from 80 to 93 % of vinyl 
chloride. 
5 The composition may be used for taking im- 
Pressions for either full or partial dentures or 
for making crowns, inlays or bridgework. The 
material is easily removed from the hands, 
face, dental instruments or the bowl in which 
10 it is mixed. It is hot capable of reuse and 
therefore the patient is assured of completely 
sanitary operation by the dentist. 
The dry Powdered material and the liquid 
may be readily packaged and distributed to the 
15 dentist and dental technicians and they are 
immediately ready for use without employing 
any special equipment. The various alternative 
compositions which may be produced in ac- 
cordance with out invention rentier it possible 
20 to supply dentists and dental technicians with 
impression compositions which are particularly 
suited to any special needs or technique with- 
out departing from the present invention. In 
view thereof it should be understood that the 
25 particular compositions, proportions and meth- 
ods of employing products embodying our in- 
vention as specifically set forth in the foregoing 
examples are intended to be illustrative only 
and are hot intended to limit the scope of out 
3O invention. 
We claim: 
1. A composition for use in making dental 
impression material comprising a mixture con- 
taining zinc oxide, at least an equal weight of 
35 a copolymer of vinyl chloride-acetate and a 
minor proportion of dinormal propyl phthalate. 
2. A composition for use in m.aMng dental 
impressions comprising the product resulting 
from a reaction between a powder containing 
4O a mixture of zinc oxide and at least an equal 
amount of vinyl chloride-acetate copolymer 
containing from 80 to 93% of vinyl chloride and 
a liquid containing from 90 to 95 parts of di- 
normal propyl phthalate and from 5 to 10 parts 
45 of butyl acetate, said liquid and powder being 
combined in the proportions of approximately 
25 parts of powder to from 18 to 75 parts by 
weight of liquid. 
3. A dental impression composition consist- 
5O ing of a gel-like body comprising approximately 
25 parts by weight of a copolymer of vinyl chlo- 
ride-acetate containing from 80 to 93% of vinyl 
chloride, and from 18 to 75 parts by weight of 
a solvating agent compMsing a major Portion 
55 of di-normal propyl phthalate and a minor por- 
tion of butyl acetate, said composition contain- 
ing a finely divided inert filler in amount hot 
exceed]ng the weight of said copolymer. 
IIANK J. SOWA. 
60 M_AX lYI. SCITWARTZ. 
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